We start with the geodesic equation for a photon, which can be written as:
where A is the MFme parameter along the photon trajectory. The energy measured by an observer with four-velocity
For a metric of the form ggv = a2(r]_v + h_v) the change in the redshift with respect to the background a2rlgv to first order in the perturbations hgv is
where the integral is evaluated along the unperturbed geodesics 
with minima at • = -4-qb. 
where 6 is the wall thickness
Note that the wall is localizedin a region lazl <_ 6, i.e.the proper thickness of the wall is not affected by the expansion.
To determine the metric of the wall we also have to know the energy-momentum tensor for the adiabatic solutions (3.3):
Besides the thickness 6 the other quantity that characterizes the wall phenomenologically is the surface density a, which is defined by:
In order to calculate the metric perturbations caused by the domain walls with energy momentum tensor (3.5) we make the following ansatz for the perturbed 
Note that the Einstein equations 
Here H, = H0(1 + z,) 312 is the Hubble parameter at cosmic redshift
Formula (3.13) yields the redshift distortion for the sine-Gordon potential (c_ = 0) and for the @a-potential (a = 1). The limits of integration are 7/1 = 2/3 and r/2 = 2 if to > 2t, and _72 = _ if to < 2t,.
DEPENDENCE ON V(O)
The redshift distortion (3.13) is plotted in Fig.1 For cos 8 > 0, a photon that is emitted in the region z < 0 and crosses the wall at z -0 at an angle 8, will be received by the observer at z > 0 at an angle 8 with respect to the z-axis, see Fig. 3 . Therefore, the angular distribution of ,hE/E is given by the part of the curve in Fig. 2 with 0 < cos 8 < 1. This is sketched in Fig. 3 . For cos e < 0 the angular distribution of 6E/E is determined in a similar way by the part of the curve in Fig. 2 
MOVING WALLS
In this section we study the redshift distortion by planar walls with nonzero velocitieswith respect to the observer. We consider the gravitationalfield of a moving wall as a perturbation of the flat background and take account of the expansion of the universe by identifyingthe spatial coordinate z with the comoving coordinate. That is,we use the Lorentz-boosted metric of a staticwall in formula (2.3) and replace 0"(z-vt) by a(t)0"(z -vt). This is an approximate treatment which we believe yields the correct qualitativeresults.The metric of a staticwall is given by (3.10),(3.11). After a Lorentz-boost in the z-direction with velocityv we get for the metric of a moving wall = a2(t) + (2.16)
where I and J are given by (3.10) and (3.11) with az replaced by a0" (z-vt 
with r/1 = 2/3 and r/2 = rain{2, _}. This formula applies for the physically relevant case 6 _ H, 1 and is shown in Fig. 4 
The linearized vacuum Einstein equations in the adiabatic approximation (terms with/t 2,/i axe neglected) are :
The solution of these equations is
where M is the mass of the bubble.
This solution has to be inserted into the general redshift formula (2.3). The integral is then evaluated along the unperturbed photon path r(t) -x/(t -t,)2 + r,2 where t, is the time when the photon passes the bubble at a distance r,. With the same limits of integration as in section 2, tl = 2t,/3, t2 = min{2_,,_0}, and with the abbreviations 8 -r,/t,, rI -t/t, we obtain:
is the ratio of the proper distance l, = a(t,)r, corresponding to r, and the horizon size 2H; "1 : 28 = I,H,.
In Fig. 5 
